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(57) Abstract: 

PROBLEM TO BE SOLVED: To actualize high picture quality and versatility 

by adjusting gamma characteristics corresponding to individual 
characteristics of a liquid crystal panel most suitably and easily by 
making three kinds of adjustments, i. e. , amplitude, gradient, and fine 
adjustments of the gamma characteristics. 



SOLUTION: A device of the present invention is equipped with ladder 
resistances 326 to 330 which divide a reference voltage, a resistance 
dividing circuit which divides the voltages divided by the ladder 
resistances, selector circuits 308 to 313 which select gradation 
voltages out of the voltages divided by the resistance dividing circuit, 
a 1st variable resistance 322 which is positioned between the ladder 
resistances and reference voltage, a 2nd variable resistance 321 which 
is positioned between the ladder resistances and ground, and 3rd 
variable resistances 323 and 324 which are positioned between the ladder 
resistances. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal driving gear equipped with the selector 
circuit which chooses said gradation electrical potential difference, 
and the variable resistance located between said ladder resistance and 
said reference voltages in the liquid crystal driving gear which 
generates the gradation electrical potential difference according to an 
indicative data, and is outputted to a liquid crystal panel from the 
ladder resistance which carries out resistance division of the reference 
voltage, and the electrical potential difference in which resistance 
division was carried out by said ladder resistance according to the 
indicative data. 

[Claim 2] The liquid crystal driving gear [ equipped with the adjustment 
register for adjusting the resistance of said variable resistance ] 
according to claim 1. 

[Claim 3] Said adjustment register is a liquid crystal driving gear 
according to claim 2 with which the amplitude on the graph of the 
relation between a gradation number and a gradation electrical potential 

difference is set up. 

[Claim 4] The liquid crystal driving gear equipped with the variable 
resistance located between the selector circuit which chooses said 
gradation electrical potential difference, and said ladder resistance 
and gland in the liquid crystal driving gear which generates the 
gradation electrical potential difference according to an indicative 
data, and is outputted to a liquid crystal panel from the ladder 
resistance which carries out resistance division of the reference 
voltage, and the electrical potential difference in which resistance 
division was carried out by said ladder resistance according to the 
indicative data. 

[Claim 5] The liquid crystal driving gear [ equipped with the adjustment 
register for adjusting the resistance of said variable resistance ] 

according to claim 4. 

[Claim 6] Said adjustment register is a liquid crystal driving gear 
according to claim 5 with which the amplitude on the graph of the 
relation between a gradation number and a gradation electrical potential 
difference is set up. 

[Claim 7] The liquid crystal driving gear equipped with the selector 
circuit which chooses said gradation electrical potential difference, 
and the variable resistance located among said two or more ladder 
resistance in the liquid crystal driving gear which generates the 
gradation electrical potential difference according to an indicative 



data, and is outputted to a liquid crystal panel from two or more ladder 
resistance which carries out resistance division of the reference 
voltage, and the electrical potential difference in which resistance 
division was carried out by said ladder resistance according to the 
indicative data. 

[Claim 8] The liquid crystal driving gear [ equipped with the adjustment 
register for adjusting the resistance of said variable resistance ] 
according to claim 7. 

[Claim 9] Said adjustment register is a liquid crystal driving gear 
according to claim 8 with which the inclination on the graph of the 
relation between a gradation number and a gradation electrical potential 
difference is set up. 

[Claim 10] The liquid-crystal driving gear equipped with the ladder 
resistance which carries out resistance division of the reference 
voltage, the resistance dividing network which carries out resistance 
division of the electrical potential difference in which division at the 
appointed hour was carried out by said ladder resistance, and the 
selector circuit which chooses said gradation electrical potential 
difference from the electrical potential difference by which resistance 
division was carried out according to the indicative data in said 
dividing network at the appointed hour in the liquid-crystal driving 
gear which generates the gradation electrical potential difference 
according to an indicative data, and is outputted to a liquid crystal 
panel. 

[Claim 11] The liquid crystal driving gear [ equipped with the 
adjustment register for adjusting said resistance dividing network ] 
according to claim 10. 

[Claim 12] In the liquid crystal driving gear which generates the 
gradation electrical potential difference according to an indicative 
data, and is outputted to a liquid crystal panel Two or more ladder 
resistance which carries out resistance division of the reference 
voltage, and the resistance dividing network which carries out 
resistance division of the electrical potential difference in which 
division at the appointed hour was carried out by said ladder resistance, 
The selector circuit which chooses said gradation electrical potential 
difference from the electrical potential difference by which resistance 
division was carried out in said dividing network at the appointed hour 
according to an indicative data. The liquid crystal driving gear 
equipped with the 1st variable resistance located between said ladder 
resistance and said reference voltages, the 2nd variable resistance 
located between said ladder resistance and glands, and the 3rd variable 



resistance located among said two or more ladder resistance. 
[Claim 13] In the liquid crystal display equipped with the liquid 
crystal panel, the liquid crystal actuation circuit which outputs a 
gradation electrical potential difference to said liquid crystal panel 
according to an indicative data, and the scanning-line actuation circuit 
which drives the scan line on said liquid crystal panel which outputs 
said gradation electrical potential difference Two or more ladder 
resistance said whose liquid crystal actuation circuits carry out 
resistance division of the reference voltage, The resistance dividing 
network which carries out resistance division of the electrical 
potential difference in which division at the appointed hour was carried 
out by said ladder resistance, The selector circuit which chooses said 
gradation electrical potential difference from the electrical potential 
difference by which resistance division was carried out in said dividing 
network at the appointed hour according to an indicative data, The 
liquid crystal display equipped with the 1st variable resistance located 
between said ladder resistance and said reference voltages, the 2nd 
variable resistance located between said ladder resistance and glands, 
and the 3rd variable resistance located among said two or more ladder 
resistance. 

[Translation done. ] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention generates the gradation 
electrical potential difference according to an indicative data, relates 
to the liquid crystal display equipped with the liquid crystal driving 
gear outputted to a liquid crystal panel, and its liquid crystal driving 



gear, and relates to the liquid crystal display especially equipped with 
the liquid crystal driving gear which can be adjusted and its liquid 
crystal driving gear of a gamma property. 
[0002] 

[Description of the Prior Art] In order to display an indicative data on 
a liquid crystal panel by high definition first, it is necessary to 
adjust a desired gamma property according to the property of liquid 
crystal panel each. Also in the conventional technique, the liquid 
crystal display which can adjust this gamma property is indicated. 
[0003] A general gamma property is first explained using drawing 1 . In 
drawing 1 , (a) shows an applied-voltage-brightness property in case the 
mode of a liquid crystal panel is NOMA reeve rack mode, and in low 
applied voltage, it becomes low brightness, and it becomes high 
brightness with high applied voltage. As a description, it is mentioned 
in a low applied-voltage field and a high applied-voltage field that the 
brightness change to applied voltage will be in a blunt (saturation) 
condition. 

[0004] Moreover, although there is a liquid crystal panel in no MARI 
White mode other than the liquid crystal panel in the above-mentioned 
NOMA reeve rack mode, it explains for the liquid crystal panel in NOMA 
reeve rack mode below. In addition, in this invention, it can carry out 
regardless of the mode of the above-mentioned liquid crystal panel. 
[0005] Next, drawing 1 (b) shows a gradation number-brightness property. 
Usually, this property is called the gamma property. Here, to the 
increment in a gradation number, 101 of drawing 1 (b) shows the property 
that brightness rises to a linear, and calls this property the property 
of gamma= 1. 0. This gamma value is realized with the relational 
expression of following the (1) type here. 
[0006] 

(Gradation number) gamma= brightness [cd/m2] ... (1) 

From the above-mentioned (1) formula, 102 of drawing 1 (b) and 103 show 
the property of gamma= 2. 2 and gamma= 3. 0, respectively. When an 
indicative data is conventionally displayed on a liquid crystal panel 
here, generally the property sensed that the display image is high 
definition most by people' s eyes is at the time of gamma= 2. 2 of the 
above 102. 

[0007] The liquid crystal display is adjusting the above-mentioned gamma 
property by adjusting applied voltage for every gradation number here. 
Drawing 1 (c) is related drawing of the above-mentioned gradation 
number-applied voltage, and is the case where the number of gradation is 
made into 64 gradation. When the applied-voltage-brightness properties 



shown by drawing 1 here differ in liquid crystal panel each, and are 
made into an example and applied voltage is doubled with the above 
gamma= 2. 2, the adjustment values of the applied voltage differ by 
liquid crystal panel each. 104 of drawing 1 (c) is related drawing of 
the gradation number-applied voltage at the time of considering as the 
above gamma= 2. 2. 105 and 106 are related drawings of the gradation 
number-applied voltage at the time of being referred to as gamma= 2. 2 in 
a different liquid crystal panel from 104, respectively. Thus, the 
gradation electrical-potential-difference generation circuit which 
doubles this applied voltage (a gradation electrical potential 
difference is called hereafter.) with the property of liquid crystal 
panel each in a liquid crystal display, and can be adjusted to a desired 
gamma property is needed. 

[0008] Next, as an example of the liquid crystal display which can 
adjust the gamma property mentioned above, there is JP, 2001-181102, A 
''the liquid crystal display using the source driver for liquid crystal 

displays and it. 

[0009] Hereafter, actuation of the above-mentioned conventional example 

is briefly explained using drawing 17 . 

[0010] In drawing 17 , 302 is a gradation electrical-potential- 
difference generation circuit, and this gradation electrical-potential- 
difference generation circuit consists of the control register 301 for 
gamma adjustment and ladder resistance 307 constituted by the variable 
resistance of 1701-1709, an amplifier circuit 314, and output section 
ladder resistance 315. Moreover, 303 is a decoding circuit which decodes 
the gradation electrical potential difference according to an indicative 
data from the gradation electrical potential difference generated in the 
gradation electrical-potential-difference generation circuit 302. The 
gradation electrical-potential-difference generation circuit 302 detects 
the resistance setting-out data contained in the indicative data with 
the control register 301 for gamma corrections, and sets up the 
resistance of the variable resistance 1701-1709 of the ladder resistance 
307 with the detected resistance setting-out data here. This ladder 
resistance 307 carries out resistance division of between the reference 
voltage 316 supplied from the outside, and GND by the variable 
resistance 1701-1709 by which resistance setting out was carried out 
with the previous control register 301 for gamma corrections, and 
generates the gradation electrical potential difference of ten points 
among 64 gradation electrical potential differences here. The gradation 
electrical potential difference of ten points generated by this ladder 
resistance 307 is buffered in the latter amplifier circuit 314, carries 



out resistance division of the previous gradation electrical potential 
difference of ten points further by the output section ladder resistance 
315, and generates 64 desired gradation electrical potential differences. 
Next, the gradation electrical potential difference which suited the 
indicative data in this 64 gradation electrical potential difference in 
the decoding circuit of 303 is chosen. 

[0011] A Prior art possesses the gradation electrical-potential- 
difference generation circuit 302 in a liquid crystal display as 
mentioned above. By setting up with the control register 301 for gamma 
corrections, the resistance of nine variable resistance 1701-1709 which 
constitutes the ladder resistance 307 of this gradation electrical- 
potential-difference generation circuit 302 interior By changing the 
resistance split ratio, it was what the reference voltage 316 of the 
ladder resistance 307 and each gradation electrical potential difference 
generated from between GND are changed, and adjusts each gradation 
electrical potential difference according to the gamma property of the 
request in the property of liquid crystal panel each. 
[0012] 

[Problem (s) to be Solved by the Invention] With the above-mentioned 
conventional technique, the electrical potential difference of the ends 
of 107 shown in drawing 1 (c) among 64 gradation electrical potential 
differences and the gradation number 108 is considered as immobilization, 
and it was considering as the reference voltage 316 supplied from GND or 
the outside, respectively. In this case, another equalization circuit is 
needed for the exterior of the gradation electrical-potential-difference 
generation section 302, and the gradation electrical potential 
difference which cannot adjust the gradation electrical potential 
difference considered as GND immobilization, and is considered as 
reference voltage 316 immobilization becomes an increase of the number 
of components, when performing that adjustment. As it was called the 
relation of 104, 105, and 106 of drawing 1 (c) here, the case where the 
electrical potential difference of the ends of a gradation number had to 
be adjusted was produced according to a difference of the property of a 
liquid crystal panel, and it was not taken into consideration about 
these cases with the above-mentioned conventional technique. 
[0013] there be a means give an offset adjustment ( amplitude electrical 
potential difference of gradation electrical potential difference 
presuppose that it be fixed , and shift that property to y shaft 
orientations ) function to the amplifier circuit 314 indicate by JP, 11- 
175027, A as a means solve the above-mentioned problem , and adjust the 
electrical potential difference of the ends of a gradation number , and 



an offset equalization circuit be needed for the amplifier circuit 314 
interior in this case , therefore , as for circuit magnitude , a large 
next door and cost also become high . Moreover, it is the configuration 
which possesses nine variable resistance 1701-1709 in the ladder 
resistance 307, sets up the resistance of all those variable resistance 
with the control register 301 for gamma corrections with said 
conventional technique, and is adjusted to a desired gamma property. If 
one variable-resistance value is adjusted in this configuration, the 
whole resistance split ratio will change and all gradation electrical 
potential differences will change in connection with this. Therefore, 
for adjusting a gradation electrical potential difference, much time 
amount is required so that it may be thoroughly in agreement with each 
property like drawing 1 (c) 104-106. 

[0014] The object of this invention is offering the liquid crystal 
driving gear and liquid crystal display which realize high definition. 
[0015] 

[Means for Solving the Problem] In order to double with a difference of 
the property of the liquid crystal panel which was the above-mentioned 
technical problem and to enable adjustment of the electrical potential 
difference of the ends of a gradation number, in this invention, 
variable resistance was installed in the both ends (between the 
reference voltage supply from the outside, and GND) of ladder resistance, 
respectively, and it considered as a ladder resistance configuration 
which generates the electrical potential difference of 107 of drawing 1 
(c), and the ends of the gradation number 108, from the electrical 
potential difference by which resistance division was carried out by the 
variable resistance. Moreover, setting out of the resistance of the 
above-mentioned variable resistance was enabled with the register (it is 
called an amplitude adjustment register.), and adjustment was made 
possible by this ladder resistance also with the offset adjustment in an 
amplifier circuit in the conventional technique. 

[0016] Here, in this invention, it considered not only as ^^^^ but as 
the ladder resistance configuration which can adjust a gradation 
electrical potential difference by register setting out also in other 
gradation electrical potential differences. Each of that content of 
adjustment is explained using drawing 2 . Drawing 2 (a) shows the 
gradation number-gradation voltage characteristic of each **** which set 
up the variable-resistance value of the both ends of ladder resistance 
with the amplitude adjustment register. It is property drawing at the 
time of being the case where the electrical-potential-difference value 
of a side with 201 [ low / a gradation electrical potential difference ] 



changed the electrical-potential-difference value of a high side, 
without making it change, and the amplitude electrical potential 
difference of a gradation electrical potential difference is adjusted, 
and the electrical-potential-difference value of a side with 202 [ high 
/ a gradation electrical potential difference ] changing the electrical- 
potential-difference value of a low side, without making it change, and 
adjusting the amplitude electrical potential difference of a gradation 
electrical potential difference here. 201 and 202 are the cases where 
only one side (a reference voltage side or the GND side) is set up for 
the variable-resistance value of the both ends of the above-mentioned 
ladder resistance with an amplitude adjustment register. Moreover, 203 
is property drawing at the time of setting up simultaneously the 
variable-resistance value of the both ends of the above-mentioned ladder 
resistance with an amplitude adjustment register. In this case, the same 
operation as the offset adjustment which was being performed in the 
conventional technique in the amplifier circuit is acquired. 
[0017] Next, 204 of drawing 2 (b) is property drawing at the time of 
adjusting the inclination property of the medium (halftone) section of 
the gradation number of the gradation number-gradation voltage 
characteristic. This adjustment can be adjusted by enabling setting out 
of the resistance of the variable resistance which generates the 
gradation electrical potential differences 205 and 206 which determine 
the inclination property in ladder resistance with an inclination 
adjustment register. 

[0018] As mentioned above, the gradation electrical potential difference 
doubled with the property of each liquid crystal panel called 104-106 of 
drawing 1 (c) with the amplitude adjustment register and the inclination 
adjustment register can be set up roughly. Thereby, adjustment of the 
gamma property of the request according to the property of each liquid 
crystal panel can be performed easily, and adjustment time amount can be 
shortened. 

[0019] Next, 207 of drawing 2 (c) is gradation number-gradation voltage 
characteristic drawing at the time of tuning each gradation electrical 
potential difference finely. This fine adjustment carries out that fine 
adjustment is possible by carrying out the value of the resistance 
dividing network for performing resistance division further between each 
gradation electrical potential difference by which resistance division 
was carried out by the above-mentioned variable resistance, and carrying 
out as the configuration which can choose a desired gradation electrical 
potential difference with the set point of a fine adjustment register 
out of each electrical-potential-difference value generated by that 



resistance division. When changing one variable-resistance value which 
was the above-mentioned technical problem by this configuration, 
resistance division of between each gradation electrical potential 
difference in which resistance division was carried out by this variable 
resistance is carried out still more finely, by choosing a desired 
electrical-potential-difference value out of it, another gradation 
electrical potential difference is not not much changed, and adjustment 
only of a desired gradation electrical potential difference is attained. 
Moreover, adjustment of a gamma property is made into what has a more 
high precision, and high def inition-ization can be desired by enabling 
fine adjustment of each gradation electrical potential difference as 
mentioned above. 

[0020] As mentioned above, in adjustment of a gamma property, by each 
setting out of an amplitude register and an inclination register, 
adjustment of a gamma property shall be made easy and adjustment time 
amount shall be shortened by considering as the ladder resistance 
configuration which can adjust the amplitude electrical potential 
difference of the gradation electrical potential difference according to 
the property of liquid crystal panel each, and a rough gradation 
electrical potential difference called the inclination property of the 
halftone section. Moreover, by providing a fine adjustment register, 
adjustment precision shall be raised, and high def inition-ization shall 
be desired by considering as the configuration which can tune finely 
further to the gradation electrical potential difference adjusted with 
the above-mentioned amplitude register and the inclination register, and 
the degree of freedom of an adjustable range shall have increase and 
versatility. 
[0021] 

[Embodiment of the Invention] The configuration of the liquid crystal 
display by the 1st operation gestalt of this invention is explained 
using drawing 10 from drawing 3 . 

[0022] Drawing 3 is the block diagram of the gradation electrical- 
potential-difference generation circuit of this invention. It is the 
decoding circuit which decodes the gradation electrical potential 
difference which doubled the control register holding the set point for 
301 to adjust a gamma property, and 302 with the gradation electrical- 
potential-difference generation circuit, and doubled 303 with the 
indicative data. A control register 301 is a configuration containing 
the above-mentioned amplitude adjustment register 304, the inclination 
adjustment register 305, and the fine adjustment register 306 here. 
[0023] Moreover, the gradation electrical-potential-difference 



generation circuit 302 Each gradation electrical potential difference 
from between the reference voltage 316 supplied from the outside, and 
GND The ladder resistance 307 to generate and this ladder resistance 307 
The resistance dividing networks 326-331 for carrying out resistance 
division of the variable resistance 321-324 to constitute and the 
electrical potential difference by which resistance division was carried 
out in that variable resistance further, and the gradation electrical 
potential difference generated in these resistance dividing networks 
326-331 with the set point of the fine adjustment register 306 the 
selector circuits 308-313 to choose and the amplifier circuit 314 which 
buffers the output voltage of each of that selector circuit — and It is 
constituted by the output section ladder resistance 315 which carries 
out resistance division by the gradation electrical potential difference 
for several gradation minutes (considering as an example here 64 
gradation electrical potential differences) of a request of the 
amplifier circuit 314 output voltage. 

[0024] The bottom variable resistance 321 currently installed in the 
ladder resistance 307 bottom here considers as the configuration which 
can set up the resistance with the bottom variable-resistance set point 
317 of the amplitude adjustment register 304, and upside variable 
resistance 322 currently installed in the ladder resistance 307 upside 
is taken as the configuration which can set up the resistance with the 
upside variable-resistance set point 318 of the amplitude adjustment 
register 304. The electrical potential difference in which resistance 
division was carried out by both this variable resistance 321, 322 is 
made into the gradation electrical potential difference of the ends of a 
gradation number, and it considers as the configuration which can set up 
amplitude adjustment of a gradation electrical potential difference with 
the amplitude adjustment register 304. 

[0025] Moreover, the pars intermedia bottom variable resistance 323 
currently installed in the pars intermedia lower berth of the ladder 
resistance 307 considers as the configuration which can set up the 
resistance with the pars intermedia bottom variable-resistance set point 
319 of the inclination adjustment register 305, and pars intermedia 
upside variable resistance 324 currently installed in the ladder 
resistance 307 pars-intermedia upside is taken as the configuration 
which can set up the resistance with the pars intermedia upside 
variable-resistance set point 320 of the inclination adjustment register 
305. The electrical potential difference in which resistance division 
was carried out by both this variable resistance 323, 324 is made into 
the gradation electrical potential difference of the gradation number 



which has determined the inclination property of the halftone section, 
and it considers as the configuration which can set up the inclination 
property of a gradation electrical potential difference with the 
inclination adjustment register 305. 

[0026] It considers as the above ladder resistance configurations, and 
with the amplitude adjustment register 304 and the inclination 
adjustment register 305, resistance split ratio is changed by setting up 
the variable-resistance value in ladder resistance, and adjustment of 
the amplitude electrical potential difference of a gradation electrical 
potential difference and the inclination property of the halftone 
section is enabled. (A detail operation is described later.) 
Moreover, resistance division of between the gradation electrical 
potential differences generated by the variable-resistance value set up 
with the amplitude adjustment register 304 and the inclination 
adjustment register 305, respectively is carried out still more finely 
by the resistance dividing networks 326-331, and the gradation 
electrical potential difference for fine adjustment for tuning a 
gradation electrical potential difference finely is generated. Next, a 
desired gradation electrical potential difference is chosen for this 
gradation electrical potential difference for fine adjustment with the 
set point 325 of the fine adjustment register 306 in each selector 
circuits 308-313. By this configuration, fine adjustment of each 
gradation electrical potential difference is enabled, the adjustment 
precision of a gamma property is raised, and the degree of freedom of 
adjustment also improves (a detail operation is described later). 
[0027] Here, in order that it may be buffered in the latter amplifier 
circuit 314 and may generate the electrical potential difference of 64 
desired gradation, each gradation electrical potential difference 
generated from **** is the output section ladder resistance 315, carries 
out resistance division of between each of that gradation electrical 
potential difference so that electrical-potential-difference relation 
may become linear, and generates the gradation electrical potential 
difference for 64 gradation. The gradation electrical potential 
difference of 64 gradation generated by this in the gradation 
electrical-potential-difference generation circuit 302 is the decoding 
circuit 303, decodes the gradation electrical potential difference 
doubled with the indicative data, and turns into applied voltage to a 
liquid crystal panel. 

[0028] By the above circuitry, it sets to adjustment of a gamma property. 
By setting out of the amplitude register 304 and the inclination 
register 305 The ladder resistance which can adjust the amplitude 



electrical potential difference of a gradation electrical potential 
difference and a rough gradation electrical potential difference called 
the inclination property of the halftone section is included. By 
considering as the configuration which can tune each gradation 
electrical potential difference finely further by setting out of the 
fine adjustment register 306 from between the gradation electrical 
potential differences generated by the ladder resistance Easy and the 
gradation electrical-potential-difference generation circuit which can 
desire high-def inition-izing and versatility by being able to shorten 
adjustment time amount and raising the precision and the degree of 
freedom of adjustment were realized for adjustment of a gamma property 
by small circuit magnitude and low cost. 

[0029] Next, the variable resistance 321-324 of drawing 3 used with this 
operation gestalt is explained about actuation of the register set point 
and variable resistance using drawing 4 . In drawing 4 , 401 shows the 
internal configuration of the above-mentioned variable resistance 321- 
324. Here, whenever the set point of a register (the above-mentioned 
amplitude adjustment register 304 and inclination adjustment register 
305) decreases one time, resistance is the example of a configuration of 
the variable resistance at the time of saying that it carries out the 
increment in 4R (R: unit resistance). Here, when the register set point 
is the set point ''111 [BIN]'', like 402, the switches 403-405 installed 
in the resistance edge of the variable-resistance 401 interior turn into 
Switch ON, and the variable-resistance 401 interior will be in a short 
circuit condition. Therefore, the total resistance of the variable 
resistance 401 at this time is set to OR. In addition, each switches 
403-405 are controlled for every bit of a register, [1] bit eye of the 
register set point and the switch 405 of [2] bit eye of the register set 
point and a switch 404 are [0] bit eyes of the register set point, and a 
switch 403 controls Switches ON and OFF here, respectively. Next, when 
the register set point is the set point "000 [BIN]", like 406, the total 
resistance from which the switches 403-405 installed in the resistance 
edge of the variable-resistance 401 interior turn into Switch OFF, and 
the total resistance of variable resistance 401 serves as total of an 
internal resistance value is set to 28R. The relation of the register 
set point and the variable-resistance value in the above-mentioned 
configuration turns into relation shown in 407 here. 
[0030] In addition, the relation of the register set point and the 
variable-resistance value which were shown above is an example of 1 
setting out, and when each bit of the register set point is reversed, 
the relation between the above-mentioned register set point and a 



variable-resistance value becomes reverse, and if the register set point 
increases, it will turn into the relation that the resistance of 
variable resistance also increases. Thus, the case where relation 
between the register set point and a variable-resistance value is made 
into reverse is sufficient. Moreover, although the variable-resistance 
value-change rate in the register set point is set to 4R for every set 
point, this value may be made small, or you may enlarge. Here, although 
precision improves when the change-in-resistance rate for this register 
setting out of every is made small, when an adjustable range becomes 
narrow and it is made conversely large, although an adjustable range 
becomes large, adjustment precision gets worse. Moreover, it is 
desirable to constitute the unit resistance R used above from several 
lOkomega (the consumed electric current can be lessened), moreover, 
above-mentioned register setting-out bit — although the number is set 
to 3 bits — this setting-out bit — a number may be increased. In this 
case, although the adjustable range of a variable-resistance value 
becomes large, circuit magnitude increases. 

[0031] It is possible to change the resistance of variable resistance by 
register setting out by the above configuration. 
[0032] Next, an adjustment operation of the gamma property by the 
amplitude adjustment register 304 of drawing 3 and the variable 
resistance 321 and 322 in the ladder resistance 307 is explained using 
drawing 5 . 

[0033] Drawing 5 (a) shows the adjustment operation at the time of 
setting up the bottom variable resistance 321 of the ladder resistance 
307 of drawing 3 with the amplitude adjustment register 304. 501 is the 
gradation number-gradation voltage characteristic when the amplitude 
adjustment register 304 considers as default setting. Here, like 502, 
the electrical-potential-difference value of a side with a high 
gradation electrical potential difference should just set up setting out 
of the amplitude adjustment register 304 to change the electrical- 
potential-difference value of a low side, and adjust small the amplitude 
electrical potential difference of a gradation electrical potential 
difference, without making it change, so that the resistance of the 
bottom variable resistance 321 may serve as size. Moreover, like 503, 
the electrical-potential-difference value of a side with a high 
gradation electrical potential difference should just set up setting out 
of the amplitude adjustment register 304 to change the electrical- 
potential-difference value of a low side, and adjust greatly the 
amplitude electrical potential difference of a gradation electrical 
potential difference, without making it change, so that the resistance 



of the bottom variable resistance 321 may serve as smallness. 
[0034] Thus, by changing the resistance of the bottom variable 
resistance 321 by setting out of the amplitude adjustment register 304, 
without making it change, the electrical-potential-difference value of a 
low side is changed, and the electrical-potential-difference value of a 
side with a high gradation electrical potential difference can adjust 
the amplitude electrical potential difference of a gradation electrical 
potential difference. 

[0035] Next, (b) of this drawing 5 shows the adjustment operation at the 
time of setting up the upside variable resistance 322 of the ladder 
resistance 307 of drawing 3 with the amplitude adjustment register 304. 
501 is the gradation number-gradation voltage characteristic when the 
amplitude adjustment register 304 considers as default setting like the 
above. Here, like 504, the electrical-potential-difference value of a 
side with a low gradation electrical potential difference should just 
set up setting out of the amplitude adjustment register 304 to change 
the electrical-potential-difference value of a high side, and adjust 
small the amplitude electrical potential difference of a gradation 
electrical potential difference, without making it change, so that the 
resistance of the upside variable resistance 322 may serve as size. 
Moreover, like 505, the electrical-potential-difference value of a side 
with a low gradation electrical potential difference should just set up 
setting out of the amplitude adjustment register 304 to change the 
electrical-potential-difference value of a high side, and adjust greatly 
the amplitude electrical potential difference of a gradation electrical 
potential difference, without making it change, so that the resistance 
of the upside variable resistance 322 may serve as smallness. 
[0036] Thus, by changing the resistance of the upside variable 
resistance 322 by setting out of the amplitude adjustment register 304, 
without making it change, the electrical-potential-difference value of a 
high side is changed, and the electrical-potential-difference value of a 
side with a low gradation electrical potential difference can adjust the 
amplitude electrical potential difference of a gradation electrical 
potential difference. 

[0037] Next, (c) of this drawing 5 shows the adjustment operation at the 
time of setting up simultaneously the bottom variable resistance 321 and 
the upside variable resistance 322 which were mentioned above with the 
amplitude adjustment register 304. 501 is the gradation number-gradation 
voltage characteristic when the amplitude adjustment register 304 
considers as default setting like the above. Here, the gradation number- 
gradation voltage characteristic and an amplitude electrical potential 



difference should just set [ setting out of the amplitude adjustment 
register 304 ] the resistance of size and the upside variable resistance 
322 as smallness for the resistance of the bottom variable resistance 

321 like 506 to suppose that it is the same as that of 501, and make 
high an up-and-down gradation electrical-potential-difference value. 
Moreover, the gradation number-gradation voltage characteristic and an 
amplitude electrical potential difference should just set [ setting out 
of the amplitude adjustment register 304 ] the resistance of smallness 
and the upside variable resistance 322 as size for the resistance of the 
bottom variable resistance 321 like 507 to suppose that it is the same 
as that of 501, and make low an up-and-down gradation electrical- 
potential-difference value. 

[0038] Thus, when the bottom and the upside variable resistance 321 and 

322 are simultaneously set up by setting out of the amplitude adjustment 
register 304, it becomes the property which carried out offset 
adjustment at the gradation number-gradation voltage characteristic at 
the time of considering as the default setting of the amplitude 
adjustment register 304. 

[0039] The above thing can adjust the amplitude electrical potential 
difference of the gradation electrical potential difference doubled with 
the property of liquid crystal panel each with the amplitude adjustment 
register 304 of drawing 3 . 

[0040] Next, an adjustment operation of the gamma property by the 
inclination adjustment register 305 of drawing 3 and the variable 
resistance 323 and 324 in the ladder resistance 307 is explained using 
drawing 6 . 

[0041] Drawing 6 (a) shows the adjustment operation at the time of 
setting up the pars intermedia bottom variable resistance 323 of the 
ladder resistance 307 of drawing 3 with the inclination adjustment 
register 305. 601 is the gradation number-gradation voltage 
characteristic when the inclination adjustment register 305 considers as 
default setting. Here, like 602, the inclination property of a side with 
a high gradation electrical potential difference changes the electrical- 
potential-difference value of a side with a low gradation electrical 
potential difference, without making it change, and it should just set 
up setting out of the inclination adjustment register 305 to adjust so 
that the inclination of the halftone section of a gradation electrical 
potential difference may become smallness so that the resistance of the 
pars intermedia bottom variable resistance 323 may serve as size. 
[0042] Moreover, like 603, the inclination property of a side with a 
high gradation electrical potential difference changes the electrical- 



potential-difference value of a side with a low gradation electrical 
potential difference, without making it change, and it should just set 
up setting out of the inclination adjustment register 305 to adjust so 
that the inclination of the halftone section of a gradation electrical 
potential difference may become size so that the resistance of the pars 
intermedia bottom variable resistance 323 may serve as smallness. 
[0043] Thus, by changing the resistance of the pars intermedia bottom 
variable resistance 323 by setting out of the inclination adjustment 
register 305, without making it change, the electrical-potential- 
difference value of a side with a low gradation electrical potential 
difference is changed, and the inclination property of a side with a 
high gradation electrical potential difference can adjust the 
inclination of the halftone section of a gradation electrical potential 
difference. 

[0044] Next, (b) of this drawing 6 shows the adjustment operation at the 
time of setting up the pars intermedia upside variable resistance 324 of 

the ladder resistance 307 of drawing 3 with the inclination adjustment 
register 305. 601 is the gradation number-gradation voltage 
characteristic when the inclination adjustment register 305 considers as 
default setting like the above. Here, like 604, the inclination property 
of a side with a low gradation electrical potential difference changes 
the electrical-potential-difference value of a side with a high 
gradation electrical potential difference, without making it change, and 
it should just set up setting out of the inclination adjustment register 
305 to adjust so that the inclination of the halftone section of a 
gradation electrical potential difference may become smallness so that 
the resistance of the pars intermedia upside variable resistance 324 may 
serve as size. Moreover, like 605, the inclination property of a side 
with a low gradation electrical potential difference changes the 
electrical-potential-difference value of a side with a high gradation 
electrical potential difference, without making it change, and it should 
just set up setting out of the inclination adjustment register 305 to 
adjust so that the inclination of the halftone section of a gradation 
electrical potential difference may become size so that the resistance 
of the pars intermedia upside variable resistance 324 may serve as 
smallness. 

[0045] Thus, by changing the resistance of the pars intermedia upside 
variable resistance 324 by setting out of the inclination adjustment 
register 305, it is possible to change the electrical-potential- 
difference value of a side with a high gradation electrical potential 
difference, and to adjust the inclination of the halftone section of a 



gradation electrical potential difference. 

[0046] Next, (c) of this drawing 6 shows the adjustment operation at the 
time of setting up simultaneously the pars intermedia bottom variable 
resistance 323 and the pars intermedia upside variable resistance 324 
which were mentioned above with the inclination adjustment register 305. 
601 is the gradation number-gradation voltage characteristic when the 
inclination adjustment register 305 considers as default setting like 
the above. Here, like 606, an inclination property presupposes that it 
is the same as that of 601, and it should just set [ setting out of the 
inclination adjustment register 305 ] the resistance of size and the 
pars intermedia upside variable resistance 324 as smallness for the 
resistance of the pars intermedia bottom variable resistance 323 to make 
high the gradation electrical-potential-difference value of the 
gradation electrical potential difference 608 which determines this 
inclination property. Moreover, like 607, an inclination property 
presupposes that it is the same as that of 601, and it should just set 
[ setting out of the inclination adjustment register 305 ] the 
resistance of smallness and the pars intermedia upside variable 
resistance 324 as size for the resistance of the pars intermedia bottom 
variable resistance 323 to make low the gradation electrical-potential- 
difference value of the gradation electrical potential difference 608 
which determines this inclination property. 

[0047] Thus, when the pars intermedia bottom and the pars intermedia 
upside variable resistance 323 and 324 are simultaneously set up by 
setting out of the inclination adjustment register 305, the inclination 
property of the gradation number-gradation voltage characteristic at the 
time of considering as the default setting of the inclination adjustment 
register 305 presupposes that it is the same, and turns into a property 
which adjusted the gradation electrical-potential-difference value of 
the gradation electrical potential difference 608 which determines this 
inclination property. 

[0048] By the above thing, the amplitude electrical potential difference 
of the gradation electrical potential difference doubled with the 
property of liquid crystal panel each is not changed with the 
inclination adjustment register 305 of drawing 3 , but only the 
inclination property of the halftone section can be adjusted. 
[0049] Next, about the selector circuits 308-313 of drawing 3 used with 
this operation gestalt, the relation between the set point of the fine 
adjustment register 306 and selector circuits 308-313 is explained using 
drawing 7 . 

[0050] In drawing 7 , 701 shows the internal configuration of the above- 



mentioned selector circuits 308-313. 702 shows the internal 
configuration of the resistance dividing networks 326-331 in the ladder 
resistance 307 of drawing 3 , as an example, carries out resistance 
division by resistance IR, and shows the configuration in the case of 
generating eight gradation electrical-potential-difference A-H for fine 
adjustment here. A selector circuit 701 chooses 1 gradation electrical 
potential difference with the set point 703 of the fine adjustment 
register 306 among each gradation electrical-potential-difference A-H 
for fine adjustment generated in this resistance dividing network 702. 
[0051] The above-mentioned selector circuit 701 consists of 2to(es)l (2 
input 1 output) selector circuits, chooses the 1st step of output of the 
selector circuit group 704 by [0] bit eye of the register set point 703, 
chooses the 2nd step of output of the selector circuit group 705 by [1] 
bit eye, and chooses the 3rd step of output of a selector circuit 706 by 
[2] bit eye. 

[0052] When the register set point 703 sets up with ''000 [BIN]'' here, a 

selector circuit 701 outputs the gradation electrical potential 
difference A for fine adjustment by which the partial pressure was 
carried out in the resistance dividing network 702. Next, when the 
register set point 703 sets up with ^''111 [BIN]", a selector circuit 701 
outputs the gradation electrical potential difference H for fine 
adjustment by which the partial pressure was carried out in the 
resistance dividing network 702. Thus, a selector circuit 701 chooses 
from A to H the gradation electrical potential difference for fine 
adjustment by which the partial pressure was carried out in the 
resistance dividing network 702 one by one, whenever the register set 
point 703 of the fine adjustment register 306 increases one time. The 
relation between this register set point 703 and gradation electrical- 
potential-difference A-H for fine adjustment chosen in a selector 
circuit 701 is shown in 707. 

[0053] In addition, the relation of the register set point and the 

selector circuit which were shown above is an example of 1 setting out, 
and when each bit of the register set point is reversed, the relation 
between the above-mentioned register set point and a selector circuit 
becomes reverse, and if the register set point increases, a selector 
circuit will be chosen from the gradation electrical potential 
difference H for fine adjustment one by one to A. Thus, the case where 
relation between the register set point and a variable-resistance value 
is made into reverse is sufficient. 

[0054] moreover, the above-mentioned selector circuit — register 
setting-out bit — although it is what sets a number to 3 bits and 



chooses 1 gradation electrical potential difference from eight gradation 
electrical potential differences for fine adjustment — this setting-out 
bit — the increase of the number of gradation which can increase and 
choose a number — you may carry out. In this case, although the fine 
adjustment range of a gradation electrical potential difference becomes 
large, circuit magnitude increases. Moreover, although the resistance 
inside a resistance dividing network is set to IR, this value may be 
made small, or you may enlarge. When the resistance inside this 
resistance dividing network is made small, although the fine adjustment 
range becomes narrow, adjustment precision improves. Moreover, when the 
resistance inside a resistance dividing network is enlarged, although 
the fine adjustment range becomes large, adjustment precision gets worse. 
Moreover, it is desirable to constitute the unit resistance R from 
several lOkomega as well as the variable-resistance configuration of 
drawing 4 (the consumed electric current can be lessened). 
[0055] Next, an adjustment operation of the gamma property by the fine 
adjustment register 306 and selector circuits 308-313 of drawing 3 is 
explained using drawing 8 . 

[0056] In drawing 8 , 801 is the gradation number-gradation voltage 
characteristic when the fine adjustment register 306 considers as 
default setting. Moreover, 802 is property drawing at the time of 
setting up the set point of the fine adjustment register 306 so that the 
electrical-potential-difference value chosen in selector circuits 308- 
313 may serve as max. 803 is property drawing at the time of setting up 
the set point of the fine adjustment register 306 so that the 
electrical-potential-difference value chosen in selector circuits SOS- 
SIS may serve as min. Therefore, the electrical potential difference 
between the above 802 and 80S is the gradation electrical-potential- 
difference range which can be set up with the fine adjustment register 
306 and which can be tuned finely. 804-809 show the output (gradation 
electrical potential difference which can be tuned finely) of selector 
circuits S08-S13, and can tune it finely here by gradation electrical- 
potential-difference within the limits between the above 802 and 803, 
respectively. 

[0057] As mentioned above, by setting out of the fine adjustment 
register 306 of drawing S , 1 gradation electrical potential difference 
is chosen from each gradation electrical potential difference for fine 
adjustment generated in the resistance dividing networks 326-331 in the 
ladder resistance 307, and fine adjustment is made possible. Fine 
adjustment of the gradation electrical potential difference doubled with 
the property of liquid crystal panel each is enabled by this, and high 



def inition-ization can be desired by improving adjustment precision. 
[0058] The example of a liquid crystal display system configuration at 
the time of incorporating the gradation electrical-potential-difference 
generation circuit which can adjust a gamma property in a signal-line 
actuation circuit using the amplitude explained by an inclination, 

and three kinds of adjustment registers of fine adjustment is shown in 
drawing 9 . 900 in drawing is the liquid crystal display of this 
invention here, 901 is a liquid crystal panel, 902 is a signal-line 
actuation circuit including the gradation electrical-potential- 
difference generation circuit 302 of drawing 3 which outputs the 
gradation electrical potential difference corresponding to an indicative 
data to the signal line of a liquid crystal panel 901, 903 is a 
scanning-line actuation circuit which scans the scan line of a liquid 
crystal panel 901, and 904 is a system power generation circuit which 
supplies the power source of the above-mentioned signal-line actuation 
circuit 902 and the scanning-line actuation circuit 903 of operation. 
Here, the reference voltage 316 of drawing 3 is contained in the supply 
voltage 905 supplied to the signal-line actuation circuit 902 from this 
system power generation circuit 904. Next, 906 is MPU (microprocessor 
unit) which performs the various control and the various processings for 
displaying an image on a liquid crystal panel 901, and the signal-line 
actuation circuit 902 consists of the control register 301 and the 
gradation electrical-potential-difference generation circuit 302 which 
were shown by the display memory 909 for saving the indicative data 908 
outputted from the system interface 907 which exchanges the data of a 
control register in an indicative-data list with this MPU906, and a 
system interface 907 temporarily, and drawing 3 , and a decoding circuit 
303. In addition, the control register 301 interior contains the 
amplitude adjustment register 304 shown also by drawing 3 , the 
inclination adjustment register 305, and the fine adjustment register 
306. 

[0059] The above MPU 906 is based on the bus interface of 16 bits of 68 
systems which are general-purpose MPU. CS (chip Select) signal which 
shows a chip select, RS (Register Select) signal which chooses whether 
data are specified for whether the address of a control register 301 is 
specified. It consists of 16-bit Data signals which are the address of 
the R/W (Read/Write) signal which chooses the writing or read-out of E 
(Enable) signal and data which directs starting of processing actuation, 
and a control register 301, or the actual set point of data, by these 
control signals, the register set point of the amplitude adjustment 
register 304, the inclination adjustment register 305, and the fine 



adjustment register 306 is assigned to each address of a control 
register 301, and it operates by writing in setting-out data the whole 
quota ^^^^ address, or carrying out reading appearance into the register 
of a control register 301. 

[0060] Next, drawing 10 is used and actuation of each control signal 
during the interface 907 of the this MPU906 and signal-line actuation 
circuit 902 interior is explained. First, CS signal is made into a ^''low^^ 
and a control register 301 is made into an accessible condition. At the 
time of a ^''low^^ an addressing period is meant for RS signal, and a data 
specification period is meant at the time of RS signal ^Ves. When 
performing write-in actuation to a control register 301 here, a R/W 
signal is made into a ^^low^^ a predetermined address value is set as a 
Data signal at a previous addressing period, and the data (^^, such as 
the register set point of the above-mentioned amplitude adjustment 
register 304, the inclination adjustment register 305, and the fine 
adjustment register 306) written in the register of the address at a 
data specification period are set up. Data are written in a control 
register 301 by making the E signal after setting out into a fixed 
period ^V^s. ' 

[0061] Moreover, in case the data set as the control register 301 are 
read, CS and RS signal are set up like the above, a R/W signal is 
carried out to 'V^s'^ the predetermined address is set as an address 
period, and reading appearance of the data written in in the register is 
carried out to a data specification period like the above by making E 
signal after setting out into a fixed period ^Ves. 
[0062] as mentioned above, the register set point of the amplitude 
adjustment register 304, the inclination adjustment register 305, and 
the fine adjustment register 306 by performing write-in actuation to 
each quota **** address in the register of a control register 301 In 
adjustment of the gamma property mentioned above, setting out of the 
gradation electrical potential difference which the amplitude voltage 
adjustment of the gradation electrical potential difference by each 
above-mentioned register, inclination property adjustment of the 
halftone section, and fine adjustment were attained, and adjustment of a 
gamma property became easy, and was doubled with the property of liquid 
crystal panel each is enabled. 

[0063] Next, the configuration of the liquid crystal display by the 2nd 
operation gestalt of this invention is explained. 
[0064] First, when impressing a gradation electrical potential 
difference to a liquid crystal panel generally, a gradation electrical 
potential difference must be reversed with the AC signal (Following M is 



called.) of a certain fixed period, and a liquid crystal panel must be 
alternating-current — izat ion-driven. 

[0065] The gradation number-gradation voltage characteristics of a 
liquid crystal panel also differ the whole polarity of Above M, and have 
the case which must be adjusted to a desired gamma property for every 
polarity of the M here. Here shows change of the gradation number- 
gradation voltage characteristic in alternating-current-izing of a 
liquid crystal panel to drawing 11 . 1101 is the gradation number- 
gradation voltage characteristic at the time of straight polarity (the 
polarity of M is M= 0). The gradation electrical potential difference 
shows the property of becoming high as a gradation number becomes large, 
when a liquid crystal panel is in NOMA reeve rack mode here. 1102 is the 
gradation number-gradation voltage characteristic at the time of 
negative polarity (the polarity of M is M= 1). The gradation electrical 
potential difference shows the property of becoming low as a gradation 
number becomes large here. 1101 and 1102 have relation of the symmetry 
centering on the center line 1103 here. Thus, if straight polarity or 
the gradation number-gradation voltage characteristic of negative 
polarity is the relation of the symmetry In the gradation electrical- 
potential-difference generation circuitry of drawing 3 by the 1st above 
mentioned operation gestalt If output relation of 64 gradation 
electrical potential differences is reversed (the gradation electrical 
potential difference of 64 gradation eye is made into the gradation 
electrical potential difference of 1 gradation eye, and the relation 
between the gradation electrical potential difference of 64 gradation 
eye, a gradation electrical potential difference, and a gradation number 
is reversed for the gradation electrical potential difference of 1 
gradation eye), there will be no need of adjusting a gamma property in 
forward / negative amphipathy. However, there is a case used as the 
gradation number-gradation voltage characteristic which is different by 
forward/negative polarity like 1104 depending on a liquid crystal panel. 
In this case, in the gradation electrical-potential-difference 
generation circuitry by the 1st operation gestalt of drawing 3 , in 
order to adjust to a desired gamma property, according to the property 
of forward/negative polarity, register setting out must be performed at 
any time. Then, in order to solve the above-mentioned problem, with the 
operation gestalt of **** 2, the ladder resistance with the same 
operation as the 1st operation gestalt was independently provided in the 
object for straight polarity, and negative polarity, and it considered 
as the configuration which can adjust a gamma property by forward / 
negative amphipathy. 



[0066] The configuration of the liquid crystal display by the 2nd 
operation gestalt of this invention is explained using drawing 12 . 
[0067] Drawing 12 changes only the internal configuration of the 
gradation electrical-potential-difference generation circuit 302 of 
drawing 3 in said 1st operation gestalt. In addition, about the 
configuration and actuation of a control register 301 or the decoding 
circuit 303, it is the same as that of the 1st operation gestalt. The 
gradation electrical-potential-difference generation circuit 302 of 
drawing 12 is considering ladder resistance 307 of drawing 3 in the 1st 
operation gestalt as the ladder resistance 1202 for straight polarity 
and the ladder resistance 1203 for negative polarity, and the 
configuration independently provided two for every forward / negative 
polarity here. 

[0068] In addition, these forward / ladder resistance 1202 and 1203 for 
negative polarity are taken as the configuration which can perform the 
same operation as the 1st operation gestalt by register setting out of 
the amplitude adjustment register 304 and the inclination adjustment 
register 305. 

[0069] Here, these forward / ladder resistance 1202 and 1203 for 
negative amphipathy share the set point of the above-mentioned 
adjustment registers 304 and 305, and are taken as the configuration 
which can perform adjustment of the amplitude electrical potential 
difference of a gradation electrical potential difference, and 
adjustment of a property inclination for every forward / negative 
polarity like the 1st operation gestalt with that set point. Here, 
resistance setting out of the ladder resistance 1202 interior for 
straight polarity and ladder resistance 1203 internal-resistance value 
setting out for negative polarity are considered as resistance setting 
out which is different so that gradation voltage adjustment which is 
different by this setting out of the above-mentioned adjustment 
registers 304 and 305 with straight polarity and negative polarity can 
be performed. 

[0070] Moreover, the selector circuits 308-313 in drawing 3 also become 
required [ the selector circuit 1204 for straight polarity and the 
selector circuit 1205 for negative polarity ] two classes by providing- 
two forward / ladder resistance 1202 and 1203 for negative polarity as 
mentioned above. Here, forward / selector circuits 1204 and 1205 for 
negative amphipathy are considered as the selector circuits 308-313 and 
this configuration of drawing 3 which are the 1st operation gestalt, and 
enable fine adjustment of the 1st operation gestalt and this operation 
by fine adjustment register 306 setting out. 



[0071] It considers as the above configurations and forward / ladder 
resistance 1202 and 1203 for negative polarity and forward / selector 
circuit for negative polarity 1204, and 1205 outputs are chosen with the 
polarity of M by the polar selector circuits 1201 and 1206 chosen by M 
signal. In addition, the above-mentioned polar selectors 1201 and 1206 
will choose the ladder resistance 1202 for straight polarity, and 
selector circuit 1204 output for straight polarity in M= 0:00, and will 
choose the ladder resistance 1203 for negative polarity, and selector 
circuit 1205 output for negative polarity in M= 1:00. 
[0072] It considered as the above gradation electrical-potential- 
difference generation circuitry, and the liquid crystal display which 
can adjust the gamma property of forward / negative amphipathy 
independently by including in the same liquid crystal display system as 
drawing 9 in the 1st operation gestalt was realized. In addition, 
suppose the set point of each adjustment registers 304-306 that it 
assigns the address in a control register 301, respectively, and write- 
in actuation of each register set point is performed with the control 
signal of drawing 10 like the 1st operation gestalt. 
[0073] Next, the gradation electrical-potential-difference generation 
circuitry by the 3rd operation gestalt is shown in drawing 13 . This 
operation gestalt considers ladder resistance which was being considered 
as 2 configurations with the operation gestalt above-mentioned [ 2nd ] 
as 1 configuration, forward / negative polarity independence is achieved, 
and it possesses each adjustment registers, such as amplitude in the 1st 
operation gestalt, an inclination, and a fine adjustment register, and 
enables it to adjust the gamma property of forward / negative amphipathy 
independently here. Drawing 13 changes only the internal configuration 
of a control register 301 here in the gradation electrical-potential- 
difference generation circuit which is the 1st operation gestalt of 
drawing 3 . Therefore, about the configuration and actuation of the 
gradation generation circuit 302, the decoding circuit 303, etc. , it is 
the same as that of the operation gestalt of the above-mentioned 1st. 
About the interior of the control register 301 of drawing 13 , 1301 
shall be a fine adjustment register for negative polarity, and the 
amplitude adjustment register for straight polarity and 1302 shall set 
[ the amplitude adjustment register for negative polarity, and 1303 / 
the inclination adjustment register for straight polarity, and 1304 / 
the inclination adjustment register for negative polarity, and 1305 ] up 
independently the fine adjustment register for straight polarity, and 
1306 by forward / negative amphipathy here, respectively. By the 
selector circuits 1307-1309 chosen with M signal, these adjustment 



registers 1301-1306 choose the set point of the registers 1301-1306 
according to forward/negative polarity. These selector circuits 1307- 
1309 will choose the set point of the registers 1301, 1303, and 1305 for 
straight polarity in M= 0:00, and will choose the set point of the 
registers 1302, 1304, and 1306 for negative polarity here in M= 1^00, 
respectively. An operation equivalent to the fine adjustment register in 
which the operation equivalent to the inclination adjustment register in 
which the operation equivalent to the amplitude adjustment register by 
the 1st operation gestalt which showed forward / amplitude adjustment 
registers 1301 and 1302 for negative polarity by drawing 5 was acquired, 
and forward / inclination adjustment registers 1303 and 1304 for 
negative polarity were shown by drawing 6 was acquired, and forward / 
fine adjustment registers 1305 and 1306 for negative polarity were shown 
by drawing 8 here is acquired. 

[0074] Therefore, forward / negative amphipathy considered adjustment of 
the gradation electrical potential difference suitable for the property 

of liquid crystal panel each, and a gamma property as the configuration 
which can be adjusted independently by acquiring an operation like the 
1st operation gestalt in forward/negative polarity with forward / 
adjustment registers 1301-1306 for negative polarity which were 
mentioned above. 

[0075] The liquid crystal display which can adjust the gamma property of 
forward / negative amphipathy independently on a scale of [ gestalt / 
2nd / operation ] a small circuit by including the control register 301 
above configurations in the liquid crystal display system of drawing 14 
was realized. In addition, suppose the set point of forward / adjustment 
registers 1301-1306 for negative polarity that forward / adjustment 
registers 1301-1306 for negative polarity are assigned to the address in 
a control register 301, respectively, and write-in actuation of each 
register set point is performed with the same control signal as drawing 
10 . 

[0076] Next, the configuration of the liquid crystal display by the 4th 

operation gestalt of this invention is explained. 

[0077] A liquid crystal panel also has the case where apply a back light, 
may display an image by that activity application, and the gradation 
number-gradation voltage characteristic of a liquid crystal panel 
changes with these back lights ON and OFF in this case, and also needs 
to perform adjustment of a gamma property. This operation gestalt 
explains the adjustment approach of the gamma property at the time of 
the above back light ON/ OFF using drawing 15 . 

[0078] In liquid crystal display system configuration drawing in the 1st 



operation gestalt of drawing 9 , drawing 15 changes the control register 
301 interior in MPU906 and the signal-line actuation circuit 902, and is 
the same as that of the 1st operation gestalt about the configuration of 
other blocks, and actuation. However, a liquid crystal panel 901 shall 
include an above-mentioned back light circuit. Here, a back light ON/OFF 
distinction means 1401 to distinguish the above-mentioned back light 
ON/OFF is formed in the MPU906 interior, and a register 1403 is 
independently provided at the time of the back light OFF containing the 
register 1402 and this above-mentioned register at the time of the back 
light ON containing the amplitude adjustment register 304 which has the 
same operation as said 1st operation gestalt in a control register 301, 
the inclination adjustment register 305, and the fine adjustment 
register 305. The register set point which chose the set point of a 
register 1403 in the selector circuit 1405 at the time of a register 
1402 and a back light OFF at the time of the above-mentioned back light 
ON, and was chosen in this selector circuit 1405 by the distinction 
signal 1404 which shows the back light ON outputted from the previous 
back light ON/OFF distinction means 1401 here or a back light-off 
condition is used in the gradation electrical-potential-difference 
generation circuit 302 which is the 1st operation gestalt and this 
configuration. 

[0079] By considering the amplitude which has the same operation as the 
1st operation gestalt in a control register 301 as mentioned above, an 
inclination, and a fine adjustment register as the configuration which 
possesses two kinds in a at the time of a back light ON and a back 
light OFF, also with adjustment of the gamma property in the property of 
liquid crystal panel each by back light ON/OFF, it could adjust 
according to the individual and the liquid crystal display which can 
desire high def inition-ization was realized. In addition, suppose the 
set point of a register 1403 that it assigns the address in a control 
register 301, respectively, and write-in actuation of each register set 
point is performed with the control signal of drawing 10 like the 1st 
operation gestalt at the time of the register 1402 at the time of a back 
light ON, and a back light OFF. 

[0080] Next, the configuration of the liquid crystal display by the 5th 
operation gestalt of this invention is explained. 
[0081] This operation gestalt enables it to adjust a gamma property 
according to an individual to every red who is the foreground color of a 
liquid crystal panel, green, and blue (for Following R, G, and B to be 
called.), and explains it using drawing 16 about the configuration. 
[0082] Like drawing 15 of the 4th operation gestalt, in liquid crystal 



display system configuration drawing in the 1st operation gestalt of 
drawing 9 , drawing 16 changes only the internal configuration of a 
control register 301, and is the same as that of the 1st operation 
gestalt about the configuration of other blocks, and actuation. In order 
to adjust the gamma property of Above R, G, and B according to an 
individual here, it considered as the configuration which possesses 
independently the adjustment register 1601 for R, the adjustment 
register 1602 for G, and the adjustment register 1603 for B in a control 
register 301. The above-mentioned adjustment registers 1601-1602 all 
contain the amplitude adjustment register 304 with which the same 
operation as the 1st operation gestalt is acquired, the inclination 
adjustment register 305, and the fine adjustment register 306 here. As 
mentioned above, by considering as the configuration which carries out 
register possession independently for every foreground color of liquid 
crystal panels, such as an object containing the amplitude which has the 
same operation as the 1st operation gestalt in a control register 301, 
an inclination, and a fine adjustment register for R, an object for G, 
and the adjustment registers 1601-1603 for B, adjustment of the 
foreground colors R and G of a liquid crystal panel and the gamma 
property of B each color was enabled [ that it is individual and ], and 
the liquid crystal display which can desire high def inition-ization more 
was realized. In addition, suppose the set point of the object for R, 
the object for G, and the adjustment registers 1601-1603 for B that it 
assigns the address in a control register 301, respectively, and write- 
in actuation of each register set point is performed with the control 
signal of drawing 10 like the 1st operation gestalt. 

[0083] There is no this invention and various modification is possible 
for it what is limited to the operation gestalt shown above. For example, 
in 5i«***, although the mode of a liquid crystal panel was explained on 
the assumption that NOMA reeve rack mode, this invention can be carried 
out regardless of the mode of the above-mentioned liquid crystal panel. 
Moreover, although the number of gradation was explained on the 
assumption that 64 gradation, this invention can be carried out 
regardless of the number of other gradation. 

[0084] the 1- of above-mentioned this invention — an amplitude 
adjustment register and an inclination adjustment register provide, 
adjustment of a gamma property makes easy and, according to the 5th 
operation gestalt, adjustment time amount can shorten by the register 
setting out in adjustment of a gamma property by providing the ladder 
resistance configuration which can adjust the amplitude electrical 
potential difference of the gradation electrical potential difference 



according to the property of liquid-crystal-panel each, and a rough 
gradation electrical potential difference called the inclination 
property of the halftone section. Moreover, there are small circuit 
magnitude and effectiveness of low cost by the thing which can perform 
each above-mentioned adjustment by ladder resistance and for which 
things are done. 

[0085] Moreover, by considering as the configuration which can tune 
finely further by providing a fine adjustment register to the gradation 
electrical potential difference adjusted with the above-mentioned 
register in addition to an amplitude register and an inclination 
register, adjustment precision is raised and there is effectiveness 
which can desire high def inition-ization. 

[0086] moreover, the 1- of above-mentioned this invention — since 
adjustment of the gamma property doubled with the property of liquid 
crystal panel each is attained according to the 5th operation gestalt, 
it is effective in the ability to build flexible circuitry. 
[0087] 

[Effect of the Invention] According to this invention, the adjustment 
precision of the gamma property of a liquid crystal display improves, 
and this does so the effectiveness of improving image quality. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] Gamma property drawing of a typical liquid crystal panel 
[Drawing 2] The content of adjustment of the gamma property of this 
invention 

[Drawing 3] Gradation electrical-potential-difference generation 
circuitry drawing by the 1st operation gestalt of this invention 



[Drawing 4] The variable-resistance block diagram used for the operation 
gestalt of this invention 

[Drawing 5] An adjustment operation of the gamma property by amplitude 
adjustment register setting out of this invention 

[Drawing 6] An adjustment operation of the gamma property by inclination 
adjustment register setting out of this invention 

[Drawing 7] The selector circuit block diagram used for the operation 
gestalt of this invention 

[Drawing 8] An adjustment operation of the gamma property by fine 
adjustment register setting out of this invention 

[Drawing 9] System configuration drawing of the liquid crystal display 

by the 1st operation gestalt of this invention 

[Drawing 10] Register setting-out flow drawing of this invention 

[Drawing 11] Unsymmetrical gamma property drawing of a liquid crystal 

panel 

[Drawing 12] Gradation electrical-potential-difference generation 

circuitry drawing by the 2nd operation gestalt of this invention 
[Drawing 13] Gradation electrical-potential-difference generation 
circuitry drawing by the 3rd operation gestalt of this invention 
[Drawing 14] System configuration drawing of the liquid crystal display 
by the 3rd operation gestalt of this invention 

[Drawing 15] System configuration drawing of the liquid crystal display 
by the 4th operation gestalt of this invention 

[Drawing 16] System configuration drawing of the liquid crystal display 
by the 5th operation gestalt of this invention 

[Drawing 17] The gamma equalization circuit schematic diagram of the 

conventional technique 
[Description of Notations] 

301 — A control register, 302 — A gradation electrical-potential- 
difference generation circuit, 303 — Decoding circuit, 304 — An 
amplitude adjustment register, 305 — An inclination adjustment register, 

306 — Fine adjustment register, 307 — Ladder resistance, 308-313 — A 
selector circuit, 314 — Amplifier circuit, 315 — Output section ladder 
resistance, 316 — Reference voltage, 317 — Bottom variable-resistance 
set point, 318 — The upside variable-resistance set point, 319 — Pars 
intermedia bottom variable-resistance set point, 320 [ — Pars 
intermedia bottom variable resistance, 324 / — Pars intermedia upside 
variable resistance, 325 / — The fine adjustment register set point, 
326-331 / — Resistance dividing network. ] — The pars intermedia 
upside variable-resistance set point, 321 — Bottom variable resistance, 
322 — Upside variable resistance, 323 
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&m4 0 1 f^mcomimzmm^fifzx-! .y^4 o 3- 

4 0 5{iX>f >y^OFFi:^0. "BI^tiL4 0 iCOb- 

{i:28R^:^^, T'iiaffi JiSitioft-^ >^'X r^-IS^ 
ffli: Br^Stfli:coMf^«4 0 7t;l^t/cMf^t^-&o 
[ 0 0 3 0 ] i^. ±tiX^Lfz]y=Jx^m.^mb-^^ 

mmtcDmim-9§.Mmx-h o , u i^-x^mmim^h 
i^zuiyx^m^mt^^mimt c^mi^^miz Ltzm-^ 

O^-fbfiJ-^Sr. l^^ffi«34 Rh LTV>|,7&iMofiSr 

x^fz^i-^. mmmxt'ih. < ^j:6^mmmmm'{tt^ . 
tfz. ±mx'iimLfzmmmRim+i^cix'mm't^ 
zt^mti^u mmm^fi^'j^-^^ < ^ ) . t tz±M 

WX^m.'Wa i tiSc{±3b i t h LTl^l. ^^^iO^ 
b i tSt^ii3iiLTt)«*3=5ri.^, ic7)J^. ^^m.mM 

[003 1 ] m_hcOlSjj!ct j; 19 , l^i^-X^iaST^^ 

[0 03 2] mzm3<rmm^VVX-^3 0 4):.=y'f 
-SSi3 0 7F*]iO"5r^fiSi3 2 1 , 3 2 2tcJ;.|>;«y>'V 

[003 3] 05 (a) {i, |l|3c7)5^-JEijt3 0 7tO 
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tzm-'^iDmrnm^^Lfz t coxh 1. » 5 0 1 immm 

^fliraSl^ 3 0 4 tOKJt^TfiM^ffiK 3 2 
1 c^Mmm^±t^^lX 0 tClS^^tttf SV^. t 5 0 

m^MWisis 2 1 <r)mmmA^t^x^xd^zmM-tfi\t 

[0034] ZCT)^ 0 izmmWmUiyXi^S 0 4^0^^ 
XTM^^mK 3 2 1 c^ffiSifl^^^t^ Ztlzi: 

[0 0 3 5] iXizmm5cr, (b) {i. mscoyr-mjL 

3 0 7 <7)±ilJ^^StiT;3 2 2 ^Sifiiirafipyx^' 3 0 4 

T-iftS t fc*i'^<7)|)gK^^ffl ^ Lfc i> C7)T-* S » 5 0 1 

{i:±iBi5i«, mmmmu 'jx 9304 ii-fy v mm. 

5 0 4CDXO iz!i^mm&cDi&\.Mcommmimit^^ 

/hs < mmLtzi^^., mmmmui^x^3 0 4cr^m.M 
^ ±fjj^^ffiffi 3 2 2 (DmtAim^±tK^ i 3 izmm- 
tiifS:^\ ttz5 0 5cr,Xd izmmmKcom^MMcovK 

^304 co^^i ±iBM^&tji 322 c^ffifiiflAM^ i: 

[00 3 6] Zcr,^dl:Zmm^UzyX^3 0 4cr)m^ 
T-±IIIM« 3 2 2 (r>mt}Lmi^<t^^h ZtizX 

K). w^mmcom^MMcomE.imi^'it^-^^i.z. av^fsj 

[0037] ;^tc[5][l5co ( c ) {i:. ±5*L^cTW^^ 
jgSn;3 2 1 . ±ffli|nr^jaffi3 2 2 3 

4 » 5 0 1 {i±iEisi«, mmim-^ i^x 9304 t^^'y 
it)vvm.^t Lfz^<^mmmn-mmmmm'ch 
zzx\ 506oj;a iz^mm^- ^mmEm^. 

tz^^m^. m^mm]yi>'x 9304 com^^nm^m 

ffi3 2 1 £7)ffitjtfl^:;t, ±i!l«r^ffim3 2 2cDffilif«^ 
/N3t5S-rtL{fav\ S 5 0 7C7) i a tcP^liS-f-pg 

J±fISrffi< LfcV^^i-^. IgifSiMSP 3 0 4i0ltS 

^TiM^ffiKS 2 1 tOffitn:ffi^/jN. ±flij»r^6t3 2 



2 (r)imm^±izm.^'ttLim^ , 

[0038] .rcDj; a tCiBliiMSl^i^'X:?' 3 0 4C0|S^ 

•r'Tfmv±iiMmin:3 21.32 2^mmzm^L 
fzm^. mmmmi-'j:xi^3 0 4cofy^)i'hm.MtL 
tzM^c^f^m^^-mmmsmtizy^y't^y h^Ltz 

[0 03 9] Jil±<^ii:tcj;i9, 113 
^ 3 0 4 J; D . ^gll^^°^-/Wi^ «#ttt:-^t>-lt/il@l)i| 

[0040] }kl,zm3c?M^WmUi^Xi^ 30bt.y9' 
-ffitil3 0 7|^c^pT^SSi3 2 3. 3 2 4 j; ^#>'-e 

[0 04 1 ] 06 (a) ti. Il3c?)^^'-Stit3 0 70 

f^wiwr^m^mm 3 2 3imtwm\y'jx9 3 0 5X' 

ISSL/c^^iOlRlM^ffl&^Lfc tcO-C'^S . 6 0 1 (± 

m^mmy=j:^93o 3tfi'fy^)vvm.%t Ltzm-^co 
izmmmscom\ Mmm^ ^mmit^^^iz , mmm 

930 scot^^^^m^Tm-^ims 2 scomimifi 

[0042] ajt603toj;3 tpgiismjiosv MM<om 

it^^. ?^m'mm(7)^mm^(7)m^tmz^^^x a izm 
mLtz^-^m^. m^mmui^x9 3 0 ^comMif^m^ 

TfiiM^ffifit3 2 3 OffiKfflji^VJ^i:^^ i a t^lS^-TtL 

[0043] ico j; a izm^tMMl^i^'x9 3 0 50KS 
T-tf'rBlSPTfimffifii 3 2 30ffiKft^^^tS-li:§ ^ i: 

i^zxK). mMm&cDmi^Mcom^wmmiti^nz. 

[0044] vW:I|r]1I6c7) (b) ii. 11 3 7 .-J'' -ffiJa 

3 0 7 «0 Rgg|!±IiJ isi^jgin; 324&iiSiliIKlx^X^ 

3 0 5 xm^ Lfzm^co^j^m ^^Ltzi> <ot$> i> , 
6 0 1 (i:±fEis]«, m^ismiy'Jy^9 3 os^fy^}]^ 
ms5e^ Lfz^'^c^^rmm^-mmmmmxh^. z 
zx\ 604t0cta tcPa'pmjioffiv -^fi^o^i & wm±^ 

mmK(Df^mmM(^m^mAz^j:^x a izmmLfz\-^m 
m^mm\y=jx9 3 0 5comMi^mu±.m^^ 

t}i3 2 4comm-i!}^:kt^^^Xo t^S^if^V^ t 
6 0 5 a t:l@lfflmJ±£7)ffivMI0c7)«##tt{i^^t$ 

fficD+raiiggp^oM^ J; a ^zmm t 1. 

#t# iiKl/ ^ 3 0 5 c7)^^^ *ragii±fio^^fiL 3 

2 4 co^Kffly^vj^ t ^ s j; a tcfgjg-r^itf \ 

[0045] .rcDi a tcM^iiSl- 3 0 50lS^ 
-C'4iragP±fiy¥^ffiSi3 2 4c7)ffiMfl^^^t:$-lt'l.>li: 
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[0046] mzmmeco < c ) iaiL/t+ragPT 

Lfzi^coVh^. 6 0 1 {±±iBlnI«. ffi#tlslfibi>'X^ 
3 0 5 fj-y'y biash L>t*^-^opg|i|#^-^p« 
J±#'I±T* -i>o 606Oj;a ifttta 6 0 

±iM^iii 3 2 4 coffi^J^^^^/J^^:lss^i^(^^v ^ » t 

M^iigsi-i^'x^3o so^^^tfrasPTiiM^ 
msji3 2 scoimm^AK ^mm±.m^^mm3 240 

[0 04 7] .lC7)J:dl,zm%mMV''Jy^^3 0 5(Dm^ 

T^m^Tm&v^^rsmmM^mL3 23. 324^ 
mi^t,zm.^Ltzm^. m^mmu^jxi^ 3 0 5cofy:i- 

[0 048] lil±<7)ii:tj; 0, H3<7)ffl#PSP-i^'X 

^30 5i,zx^. ms^^^^-M^^commz-^h'^fzJ^im 
[0049] mzz^mmTmm l^cim 3 o-t 1^ 

lUJ^B 0 8- 3 1 StCOV^T, fJS!ciiSl^i^"-X^3 0 6C0 
iS?Effli:-fe^^^IlIJf&3 0 8 — 3 1 3bcr,mi^^m7^ 

10 0 5 01 mi iZio^^X^ 7 0 l{±±iB-fel^i5';5?[IlS& 

3 0 8 — 3 13cr)[^mmm.^^LfzijCr)'C'h^. ZZT 

702 133^0^ y-ffiK 3 0 7 {Hc^&mmms^ S 
2 6~-3 3icr)t^^mm.^^Lfzi,<Dx-hKi. :izx-it 

^'^Il]£#7 0 Iti. cIcOig6i5^SfJIl]|f^7 0 2T«Six 

l^i^':?^^ 3 0 6coiSSfi7 0 3 0 . MJK-r^ « 

[00 5 1 ] ±iE-tL'^'^[lIS170 l{i:2 t o 1 (2A 

Sffl7 0 3c7) [0] b i tlTlSSi^-bl^^'^'lMlgSII 
7 0 4c7)m:J3SrMtf?L. [ 1 ] b i t gT-2SgcO-lr^ 
^'^'lllg^ff? 0 SiDffil^J^Stf^L, [2]bit@T3 
aSc7)-ir^^i'[lIg&7 0 6c7)ffi±I^MK-ri.. 
[0 0 5 2] i-If ^£/"X^'iSSffi7 0 3j&i "0 0 0" 

[BIN] tmMLfzm^^, ^u^^m%7oii±mm 
mmm o 2xj^&^fifz^mmmmmmi±Aiiiiti 

-th. mzV-i^X^m.^m7 O 3;^;^ " l l l " [ B I 



mi 0 2 x-^i±^ixfzummmmmm&n ^ m*-r§ . 

6co]xi>"x:?'is^fg7 0 3;6n±MJp-r§rht. mx^ 
mmm 102 t^ji^ Ktz^^mmmms. ^Kt^^u 

^bM^^zm^-th, <rc7)lx ^-X;j7|S5£fi7 0 3 is-tl^ 

^'^@s&7 0 i-csjK§^i-i.miiiisfflPgiw«ffiA'^Ht 

[ 0 0 5 3 ] r^. ±iE-r'S^L^:l->''X^iSSffii:-fe^^' 

ii-^ui^^ Mmitwmmmmmmmm-^A^ t i>z 

miK-t?>. ^co^o^z]^'jxn5.mmt-^mi}cmt(D 

[0 0 54] ifz. ±m-^]y^^MBitUi^X^m^h 

i tifctis b i t L. 8-:><r>mmmmM'mzti^^ 1 

WMmf±^:miK^hi><7)X'h?>^K ^c^m^h l tmt: 

mmtx. MiKX'^ ^vsmm^m'^Lx hmiy^j:^\ z 
mm-t^. tfz&m^w\mms^(^&mis.^ iRtvx 

\,-^^ti-Zcr,mi4-^< Ltz*)., :k^<Lfz'OlXi.mh 

Wi^mmim<^i>^^Mn&ii\^±-i-i>. ttz 
mtmfS.tmm. s^iiim.mmm+i^^xMm.'t^^t 

[0 0 5 5] mzm3C0WiM^l^:yX^^3 0 6 t-feU'^' 
:?mS%3 0 8-3 1 3(:j;l>;^?>-7#tt£Di|ilSf^ffltco 

v^T. mairm^-^xim-t^. 

[0 0 5 6 ] laStCisl-sT. 8 0 l{imiflSl^>''X:5'3 

#'i±T-& I. o tfz8 0 2 i,mmm vvx9 3oe <r)%^ii. 

fflSr-fel^^' 9n^3 0 8—3 1 3T-®fK$iX^flLEffi*^' 
m.-K}:.t£hi.omM.\^fz'!^<mt'mZ'i)h. SOSJi 
f^lSSV ^' 3 0 6 OlSSfflSr -fe 1^ ^ ^ HIIK 3 0 8— 
3 1 3 T-^^K § mJ±fiI*i•ft/J^ h ^ I. =fc 0 fa.?E L 
^tO#ttllT-fc ^ o J; -5 T , ±iB 8 0 2 t 8 0 3 OPhIO 
«JE*i6JtililSVv'X^' 3 0 6T-^ST-# h^mmiWj: 
ISmHtSHT-fc . i i T- 8 0 4 — 8 0 9 ii-fe ^ 5^ 
[1IS&3 0 8-3 1 3001^1 (mtllimig=5:Pgl)lI«J±) ^ 
5^ LTfc D -f-^x-f^x. ±iE8 0 2 i; 8 0 3 omrMmm. 

[00 57] m±.<50 J: 0 tElBOMIISSlxixX^' 306 
(nmmzX D , 5^-ffiffi3 0 7 rtt7)ffiiJt^ffJ[l]lJ§3 2 

6-3 3 1 ■c^$tLfc#fSi:iiSfflPg|li|«ff*-^> 1 Pfii 
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[00 58] ±^'cimLf:imm. . m^co sm 

CD 9 0 0 \±-^m^(nrm.^^^mx:ti 0,901 \tm^ 

m-)vxh 0 . 9 0 2«Mtiii^t^-;t^ 9 0 1 (r>{twmzm. 

^[i]ii&3 0 2 ^^Lmm^wmnxh 0,903 

{4}tft^^°^■>;^'9 0 1 y^^S-f- -1.^^1816 
nnxh 0,904 {i±iBft^Mig«)IIlg& 9 0 2 , 

iMEKiiiiif^g 0 3 cTDis^miH^tti^-t-i. ^xxa^jii^ 
^n^xhh. >r>rT\ <icov-XT-Afl:ji^fi!<;[iig&9 0 
4*^^.fi-^i^wiiiiffi9 0 2 tffij^six^miimEg 0 

5|^tll3fOSPl:JE3 1 bif^±tLh^ 9 0 6 

^i^s^BV^°^v^9 0 1 i,zmmim^^'^^fziib<D^mmm 

h) -CSbO, fi«lg«llHlfi&9 0 2{±, ^<50MPU9 0 
6 t CD^f— ^ mf\,zWM ]yi^X:^cr, y-'— y 0 i: 
OSr^T^^-J^T-A-f y:?'— X9 0 7, 
y^'— X9 0 7 J; OtiJ^J^tL.S.^^T'— ^5^9 0 8 
^— B#f*# trtJ < U 9 0 9, 

T-^LfcilJfflIl^i>"X^'3 0 1 , P^^ii«I±^feR!t0SS3 0 
2, 7^rj-H0g&3O3T-«B!c§fL-g.« i^, SiJffllki^'X 

^301 nm%m'iX'%i^'i.fd&mmm\^v:K9 3 0 

4, ffi#IRIfi^>''>!.^'3 0 5, Mi^l/i^'X^SOeS: 

[00 59] ±iBM P U 9 0 6 (i, ^J;t«SmfflM P Uf- 
^-2.6 85S1 6 b i tWxX-^^^^i— Xt:2pjgtlt-C 

*3 0, 'yTSIK^r^-rC S ( c h i p Selec 
t ) fi-f-, $IJfflI^i^-X^3 0 lOTKlxX^tiJg-r-ScO 
*^x-^$-t^^^-&0:*^$:MtR-r.&RS (Re g i s t 
e r Select) ff-^, ^MKlf^C^^&fg^t-|. 
E (Enable) fl^, x-^'f0*3=;2^^ /tiigltii L 
SrjlJK-tl. R/W (Re a d/Wr i t e ) fi"^, flJiP 

^->^x:5'30l^0T^■^'xa fcJix— <Joiii^c?)^Sffl 

1 6b i tcODat afi^Tlf^§fl.-l.« itt^> 

c7)MWi-f-tC J; 0 , UmW7.9 3 0 1 c7)#r Fl-Xt: 
>PrL, iifiPSU-i^'X:5'3 0 4, ffl^iiS^i^'X:^' 3 0 
5 , miiSl^ i^X 3 0 6 to :J'i5SfI:*^¥Jii ^> 
n., nmw:x^ 3 0 1 coi^i^'x^i^tclS^T-— ^Sr# 

[0 0 6 0] iiiCt^iai 0^fflV^Ti<7)MPU9 0 6 
-^IEl!lIlS&9 0 2rtgPC0-^ >-^'-7j:-:^9 0 7^t: 

ii\^h^vm\%^(7^mmz-o\^xmmth. c 

Sfi-^^ "O— " tt, M0^i^'X^3 0 1 ^T^'-feX 

?gajra^«i»L, RSfi-t i^ttiT-^'J^Sgaj 
^^W^-fh . Z Z T-MtPP S/X ^ 3 0 1 ^iO»S 2.^2;^ 



tfT^"-^ {±Mx-(7MmmmiU'jx^30 4, m^mm 
" i^-ri. zhxmmv-jxs 301 

[006 1 ] * /i$(Jtll^£/X^ 3 0 1 kzmM^flfz'f— 

^'^M^tli-riStfi, ±iEt isi«tc s , R sfi-^^l§ 

[0062] l.:l±, flJfPl/^^'X:^' 3 0 l<D\y iyX^^<7) 

#f ij 0 ST ^fitzT Y )yx\<zmmmm.)y'jx ^304, 

ll#ira»l^i^X^'3 0 5, W,^.l^-JX-?3 0b<DV=J 

-?m±<7-)tmzii \ ^x , ±is# V J; § mmns. 

fli:^0, ^yv!|fttcopS*i^^^:^0, ^Jt^RaVN" 

[0063] mz., ^wmm2c^mmm><zi:hm.^m 
m^&m:(7)mmz-^\^xmm-t^ . 
[0 0 64] t-f, -m.m{zm^m-^Mzmmm&t:^ 

[0065] zzx-m^j-^^^fvcomm^—mmmsm 

ifi^h. zzxmx \ \,z:^¥^)^^-^)v<nmw<zm^h'^ 
mm^-mwmsmt<^mnz'^\^xiT^-t . 1101 

{is<^rl.hi^3!|ftt*^LTV^|,« 1102{i, ft® 

tt (Mi^ffitt*iM= 1 ) B#0|}glBI#-^-miBI«J±#ttT' 

S)^. zzx'mmmmfi±^<t;:h{z'oix. mwmmt 

ffi<^r-g.i: Via#'l4**LTV>§o CiT'l 1 0 1 ^: 1 
1 0 2{i, ^V^'y-iVX 1 0 3S:Wi;tMl^coM^i: 

^^-mmms.^mmm.(m\%xhi\xi. mis l^^^ 
1 <n>mmBW,z J; § H 3 c7)Pifpmffi^iMisi«fi£tt3 v ^ 
T , 6 4 m^mn^Hi-nmmiWM ( 6 4 ^m^<rmM 
ws.^ 1 miw a <mmm£)^ l , miiti ^cnmwmm: 
6 4 ^m^<mmn& t wMns. t ^m^^<m\mK 
m -ttiM. iL/m^mmzii\^x:^y'?'m^cr)mm^ 

fT3i^^5{±*i\ Lt^L. m^B^-^^-Mzi^-.xiil 1 0 
4C0 J; d ^riE./flffieT-M^r-^^cFtiM#-^-miiSJ±# 



(9) 002-366112 (P2002-366112A) 



izmm-t^fzi^. IE/ft ffi'i±c^#tttcjs tmrni- 9 
[0066] :^mRcDW.2(Dmmsmi<zxhm^m^^ 

[ 0 0 6 7 ] HI 2 wiWm 1 (^MMWMliZiin^m 

hcox'hh. 1^. Mtppi>"x^3o l^■f"3-^■[ll^§3 

0 3 cr>mmmfmmz-^\ ^x ^m, 1 (Dmmmm^t mmx- 
hh. cifiai 2op^ii«j±^ji!<;iiig&3 0 2ii, mi 

c7)^jm«tCi5(t-&E13 07r-ffitn;3 0 7^iE»l±ffl 
"yy-mm 1 2 0 2. &tA'mffittffl^^-®tiL 1203 
i:iE/'ftffitttttc3j&i:L-C23mfiiL3t«Bgt LTV^ 

[ 0 0 6 8 ] i^. CfOIE/ftffittffl^r-ffiK 1 2 0 

2 . 1 2 0 3 {i. m 1 <7:>mmmmwm<^^miwmm 

[0069] ^ OiE/m Wffi'ltffl y y -ffifit 1 

2 0 2. 1 2 0 3 ±timMlyzyXi^ 304. 305 

iExnmtmzm^mf&t-t^. zzx\ lESttffl^ 
r-si5L 12 0 2 [f^^(r>mn:im^tnm&m^r~& 

Si 1 2 0 3 ^gEffiSlffll5Sa±iBiSS^ i^-X iJ' 3 0 4 . 

3 0 5cO|R||S5gT-iEffitt . M^tt-rm-^f^PtlRlttJiilll 

[0070] ttz^mcoi. o iz]Exnmim^^~mm 

1 202. 1 2 0 3^2*ftMt--Sii:t:j: D. EI3t 
jo(t'i)'b^^^[lII&3 0 8 — 3 1 3i)IEffittffl-feP-i?'^ 
II1S-&1 2 04hmffittffl-fel-'^'^'lHlff^l 2 0 5c7)2a», 
ii^mt^^. ZZX. lE/'ftMffi'ffiffl-fe^^'^IlIS&l 2 
04. 1205 (i. HI cr,miimMX-h ^ 111 3 O-lr 
^'III£^308— 313i: |5HSfi£.t L . mmmi^'JX ^ 3 

0 b^mzj: 0 . m 1 c^Mummt m^mcommmi:^ 
[007 1] ±.ii(7^x d ^^mf^t t . mmmzxmisi~t 

^ffitt-tl^^^Illfg-l 2 0 1 . 1 2 0 6tcJ; 0. IE/ft 
ffiiffl^^^-ffitn: 1 2 0 2. 1 20 3Rt^"jE/ft®l4ffl 
-lr^>?^IlIJi&l 2 0 4. 1 2 0 5ttJ^l^MO|5tttc:i D 

SfK-r-So 1^. ±.IBffitt-fel-'^^' 1 201. 1206 {i 

M= 0 mi>zi>iAEm^yy-&m 1202. avMit 

ffl-fe^^'^'igiJgl 2 0 4ai^»^3KtRt. M=ll^t:{ift 
flSttffl ^ 1 2 0 3. ar/ftffittffl-fe ^ ^ nin 

120 5m:^SrjatR-t-&. 

[0072] iil±i7) J; a irPgi)i|«J±^B!t[llg&«jSt t. 



^ 1 (^mmmmizinf:hm9mm<^m^m^mw=^xy' 

-jx^ 3 0 4—306 olSMSii. IS 1 c'Mmnmt m 
mizm 1 0 commm^izj: <o . mmi^'jxi^ 3 0 1 1*10 

[0073] <'K\>zw.3cDmmm>^zxhmmv&^m\ 
mmm^misiiZTRt. ^L^x-^mmma. ±Mm2 
c^mmmx 2 ^m^^ tLx^^tzy y-mm ^ 1 ^mm. 
tL. micr)mmm\,z$i^^hm^. '\immv>' 

XSh^^-o fz^mmy Vx 9 SriE/mattMilS -tirftffi 

a L/t i) (r>xh s , c i xm 1 3 tiia 3 ois 1 oms 
h mmm&^m&uz^ \ ^x . mm v 1^x9 3. 

Q\ff:>n^m^(n^^^^\^tz%,ayxti^, i.-^x'mm 
±W}ms3 0 2^x3-H[HlS&3 0 35ri:'0«fi»Vl& 

#(ov muMH 1 (^mmm. t nmxh r .r 

HI 3iOMfflI^>'';^:?'3 0 l<7)F*]gEtCOV^-C. 130 1 
{±iE®ttffl«iril)lS^ =JX9. 1 3 0 2 {iftffittfflffiH 
IRIfi^ ^ . 1 3 0 3 {iiEffittfflM# 1^ V-JX9. 
1 3 0 Al±n.W&.mW..^WmUiy 7.9 . 13 0 SiiiEffi 

ttfflMPS 1^ ^ . 13 0 6 imw^mmmmv =jx 

ii^^h-f-S. ifLJ^ilf|»l^i>'X^' 1 3 0 1 — 1 3 0 6{i 
Mft-ttCJ; '9SW-r'S>-fel-':^':^'IlIff^l 3 0 7 — 1 3 0 9 

icj; 0. iE/Mattt;J6t;^c^>^';^^ i 3 o i-i 3 o 
6i7)IS^ffl?rfflfKt-|.« ■li-C-iO-fel^^'^'IlIgSl 3 0 

7—1 30 9(i:. M= OBtttilEffittfflP i^-X^- 130 
1 . 1 3 0 3. 1 30 5cOlSSfllriatXt. M= 1 B#(C 
{^MS'ltM^i^X^ 1 3 0 2. 1 3 04. 1 30 6015 

mm.^ ^ix^it^m- zz XAExmrnEmmm^ 

V-JX9 130 1. 1 3 0 2{i:EI5T'^L/il|lcOH]|t 

mfMzi.hmmmm]y 1^x9 1 nm<r)imtmi^fi. ie 

/mffittMfflS Pfil-' i^.X:?'1303. 1304 {iH 6 
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